A growing number of formal postgraduate training programs have been established to provide emergency medicine physician assistants (EMPA) with the unique skills and knowledge to work in the emergency department (ED). The objective of this study was to provide an overview of the current state of EMPA postgraduate training and to describe program characteristics and curriculum components.
INTRODUCTION
Physician assistants (PAs) have been integrated into clinical practice in emergency departments (ED) since the early 1970s, 1 predating the recognition of emergency medicine (EM) as a specialty by the American Board of Medical Specialties. According to the National Commission on the Certification of
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emergency physicians (EP) will continue to be a challenge for the foreseeable future. 4, 5 The workforce mismatch is particularly pronounced in rural settings. For example, in Iowa less than 12% of all EDs are staffed exclusively with EPs. 6 Many EDs, including pediatric and academic EDs, use PAs to augment the EP workforce. [7] [8] [9] [10] [11] Emergency medicine physician assistants (EMPAs) play an increasingly important part of the EM patient care team for a variety of presentations, 12 and can positively impact department productivity 13 and throughput.
14 Unlike EPs, EMPAs are not required to complete formal postgraduate training programs in EM, and currently there are no EM-specific standards, competencies, or continuing education requirements for EMPAs. Almost 80% of EMPAs cite "on-the-job training" as the method by which they receive EM training. 15 Increasing EM training and educational opportunities is beneficial to the development of the EMPA workforce and has been cited as critical to the future of EM. 16 EMPA postgraduate training programs offer an opportunity to formalize training in EM for PAs and to provide a foundation for lifelong learning and practice improvement. Completion of specialty-specific postgraduate training by PAs has been identified as an alternative to on-the-job training, and might enhance competitiveness in the job market and decrease onboarding time for newly hired PAs. 17 However, there is variability in the definition of the training and in the structure and standardization of these clinical training experiences. 18 Postgraduate training programs for PAs have existed in multiple specialties since the early 1970s, and since at least the 1980s for EMPAs. 19, 20 An early, prototype EMPA program began in the late 1980s at the University of Southern California/Los Angeles County Hospital. This program offered the opportunity for PAs to develop specialized training in the knowledge and skills that are unique to the practice of EM, and helped lead to the formation of the Society for Emergency Medicine Physician Assistants (SEMPA). 21 Over the past three decades, EMPA training programs developed and evolved along with the specialty of EM. The objective of this study was to provide an overview of the current state of EMPA postgraduate training and to describe program characteristics and curriculum components.
METHODS
We performed a cross-sectional study to identify EMPA postgraduate training programs and to describe their characteristics and curriculum components. The study received exempt status approval from the University of Missouri-Columbia School of Medicine Institutional Review Board. Between October 2016 and January 2017, we collected data by searching individual program websites, the SEMPA website, and the Association of Postgraduate PA Programs website. Where incomplete, and to verify information, these public data were supplemented by contacting EMPA programs by telephone and/or email for additional information.
All three authors extracted data using a data form based on an initial review of common program features using a standardized electronic data form (see online appendix).
Variables collected included the following: length of program; curriculum (e.g., clinical rotations, didactic experience, and research opportunities); size of program/number of trainees; affiliation with EM residency; geographic location; and salary. We performed descriptive statistical analyses using Excel (Microsoft Corporation, Redmond, Washington).
RESULTS
We identified a total of 29 EMPA postgraduate training programs, with at least one additional program in development. EMPA programs are found in 17 states (Figure) . The mean length of EMPA training programs is 15 months (range 12-24 months). In addition to ED experiences, most programs have a curriculum that includes non-ED (i.e., off-service) required or elective rotations (Table) . The most common of these were orthopedics (19/29, 66%), ultrasound (19/29, 66%), anesthesiology (18/29, 62%), and trauma (15/29, 52%). A dedicated pediatric ED experience was offered by 25/29 (86%) of programs. Twenty-two (76%) programs offer or require scholarly activity or research projects. Simulation experience is included in 18/29 (62%) of programs. All programs had didactic conferences that EMPA trainees attended with resident physicians, and most programs (21/29, 72%) had journal club. Additionally, 26/29 (90%) of programs award certificates/ diplomas, and 27 of 29 (93%) programs are in departments or divisions of EM or institutions that also had an EM residency program.
The mean annual salary is $58,566 (range $43,000-90,000). The mean number of trainees per class is 3.46 (median 3, range 1-16 trainees). All programs require a formal application process that includes letters of recommendation and an interview. Programs uniformly require certification by the National Commission on Certification of Physician Assistants (NCCPA) prior to beginning the postgraduate EMPA training.
DISCUSSION
EMPAs are now an important part of the EM workforce and will continue to be in the coming decades. Postgraduate EMPA training programs focused on EM knowledge, skills, and abilities can play a significant role in creating this workforce. EM is a unique practice environment for PAs, featuring a vast knowledge base and procedural competency in a high-risk environment. 22 EPs gain experience, expertise, and clinical mastery through rigorous residency training and board certification and re-certification examinations and lifelong learning through maintenance of certification activities. A majority of EMPAs develop their EM knowledge, skills, and abilities through on-the-job experiences.
There is an opportunity for the development of standardized curricula, training programs, and a certification process for EMPAs that could be like EP training, with a focus on the unique and collaborative practice needs of EMPAs. This formalized
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EMPA Postgraduate Training Programs postgraduate training and for the future development of board certification or another similar recognition for EMPAs who have completed these training programs. This formal recognition, whether via board certification or another mechanism would underscore the unique role and commitment of EMPAs to patient care in the ED. Accreditation and certification processes would need to be developed and implemented. One existing example is the availability of voluntary accreditation through the Accreditation Review Commission on the Education for the Physician Assistant (ARC-PA). 24 Finally, the geographic distribution of EMPA postgraduate programs and EM residency programs are similar, consistent with the affiliation of most EMPA programs in departments and/or institutions with existing EM residencies. EMPA programs are likely found in these settings because of the educational infrastructure and ED volume and acuity that provide the necessary training environment for both EMPA and EM residency training programs. The co-existence of EMPA and emergency physician training programs in the same institution offers an opportunity for interdisciplinary learning and is critical to developing a workforce of EMPAs and EPs who will work collaboratively to provide high quality, patient-centered emergency care.
Our study does not evaluate potential barriers to EMPA training programs or explore outcome measures related to the training in EM knowledge and skills would prepare PAs to work in a variety of ED settings. Postgraduate EMPA training programs, when partnered with an EM residency training program, might enhance the understanding of all members of the EM team about the key role of EMPAs in providing emergency care. Further standardization of basic curricula, with the ability to tailor specific program and institutional needs and resources, could accelerate the growth of EMPA training programs by encouraging existing EM residencies to develop co-existing EMPA postgraduate training programs. In 2007, there were five postgraduate EMPA training programs. 23 Our study identified 29 programs, an increase of 24 programs in a decade. The rapid growth of these programs suggests a need for specialized EM training and is analogous to the increased number of EM residency programs over the past decade. When EM residencies were first developed and board certification adopted as the standard for EPs, the American College of Emergency Physicians (ACEP) played a significant role. Similarly, SEMPA has been at the forefront of education and advocacy for EMPAs, and as a close partner of other EM organizations, including ACEP, could be a catalyst for formalizing EMPA education and certification.
Our study shows curricular similarities among EMPA postgraduate training programs. The curricular similarities that already exist provide a foundation for standardizing EMPA 
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LIMITATIONS
Our methodology relied primarily on publicly available data and on responses by individual programs to requests for information. It is possible that the data about existing programs are incomplete or missing. Not all postgraduate EMPA programs have websites or other easily accessible information. Because there is no single accreditation body or database for EMPA programs, there might be programs for which data were not included in our study. Our results might underestimate the number of training programs and underreport some of the characteristics of the programs identified. However, the data that are readily available and included in our study suggest similarities among EMPA postgraduate programs from which broad inferences might be drawn about the overall state of EMPA training.
CONCLUSION
Our results provide a foundation for further investigation of curricular best practices and standardized curricula for EMPA postgraduate training. EMPA postgraduate training programs have common characteristics and curriculum components despite a lack of a specialty-specific accrediting organization or certifying examination. The overall growth and current number of these programs merits further research focusing on whether standardized curricula, formal recognition, and accreditation should be developed specifically for EMPA training programs. Additionally, best practices for program components and educational methods should be evaluated and disseminated among existing programs. EMPA postgraduate training programs can provide an important foundation for expanding the PA workforce in emergency medicine.
training. For example, we did not evaluate whether EMPAs who completed postgraduate training provided higher quality, higher value emergency care, or are more desirable as job applicants compared to those who did not have these experiences. We also did not evaluate the potential funding barriers to EMPA programs, especially at a time when government and institutional funding for graduate medical education and postgraduate training is limited, and entering a training program means deferred income for a PA. Future research should explore the cost-effectiveness of EMPA postgraduate training programs in recruiting, training, and retaining EMPAs. Additionally, future investigation into outcomes associated with EMPA postgraduate training is merited.
